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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a pattern formation exceeding 
the wavelength limit in fining of a separating pattern or hole pattern by 
using a fine pattern forming material which mainly contains a water- 
soluble resin, a mixture of water-soluble resins, or a copolymer of 
water-soluble resins, and causes a crosslinking reaction in the presence 
of acid. 

SOLUTION: A fine pattern forming material which mainly contains one 
water-soluble resin, a mixture of two or more of water-soluble resins, or 
a copolymer of two or more of water-soluble resins, and causes a 
crosslinking reaction in the presence of acid is used. In the manufacture 
of a semiconductor device, a resist pattern 1a containing a material 
generating acid by exposure is covered with a resist 2 containing a 
material crosslinked in the presence of acid. The acid is generated in the 
resist pattern 1a by heating or exposure, and a crosslinked layer 4 
generated on the interface is formed as the covering layer of the resist 
pattern 1a to thicken the resist pattern 1a. Thus, the resist hole 
diameter and the separating width can be reduced. 
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[0 0 4 63 *l;:2g-&-f£^4£<>;LT«:, *?§t±T&n 

tf. »»ciSBffisnafc«DTtt«c<, «**»f*tx^y 

S^<h75tBj^T$)D, Sil2©U:xX M;:ffl^S*m©i§ 
»ttfc£to1iT. IiOl/yXK/^->^i«lft^ 

[0 0 4 7] ST, eUh©m?tt. ¥i8#S«l©:£® 

tiiuyx h/^->%Bis.'?z>j5mz~D^Tm.wi, 



*tc¥^#:a« i ©»r3ffl*T©*aMR»K:»ii 
vn2—>&MtiL-tz>-fimz~z>^TWiw-?z>. m 

ifc-T. 06 (a) ~ (c) OXMlt. 03 (a) ~ 

(c) 136 (c) 0i5l:, 812©^:/ 

XM2 2;MW;E ^tc. 06 (d) tC^-TJ:? 
»C, ¥l»fl««3©H»**3fc«5-eflBteU 

*tU Sl©l'yXh/^->latlMt^ 
ZintCctO, 0 6 (e) iz^-t^oiz. ©Tt^tlfe 

aj»cfeir»T. *i©us?x a\zmrz>m 

2 © V -/X h 2 ©#ffitti£tas«Ji 4 SMtl>. 
[0 0 4 8] -€-©^©06 (f) ©iStt. 0 3 (f) 

l/T, 06 (f) \Z7h-$&o\Z. ¥3JI#g1£3©ii#{£ 
tlfc««Ttt. ^l©l/y7h/V->la©±l3H 

> C*HMrejftftLfti » J: 5 it^TtS. d © 
#-£*«Bfc«#*K9JU «2 01/y*X bA°*->#5ffl 

i ©i/^x h/t^— >t(Dm^wz^x. %m?z> 
m®tmmvts.^m®ii&]&tfL-r2>z\£w-cg2>. z\n 

[0049] H7B. *m&&m i ©ma**-?©** 

&«K:»iHl'>*X HA;?->£^r&;fci*©ft!l©ffc/& 
^ft©ynt^70-BT»S. ftl*. 0 7 (a) ~ 
(c) 02 (a) ~ (c) tlSI^T^-So 0 

7 (c) (D£o\Z. W,2<DUzS7.bm2%:KffcLtcik. 
XiZ. 0 7 (d) lC^T=t3(C, ^#SS3©1^$ 

L/T, Wfi8Sl<S:88S*-f-5. ^tc, 0 7 (e) cdxST. 

[0 0 5 0] ^<7D^©0 7 (f) ffllgB, 0 2 (f) 

LT, 07 (f) tC^-T^O^. ¥^S«3©SK$ 
nfc««Ttt, SBlOI/y7h/V->l a©±KSR« 

[0 0 5 1] £Lh. *i»ff»«3fc±K:attl»»U^X 

3©±ic©?,n-r. ^^sosujgyD-txjcjfxi; 
x, ^i)u>Mitm£E<nffl&mv>±.\zMfo1rz>mi^>b 




!'*5^TfeiifflpIfigT^0, >&&iZfoCtz&tt<D±\ZB 
[0 0 5 2] *^BJ{-*3ViT«. ±Jili©J;3lC^ 

[0 0 5 3] MM<f)l&M 2. M B fi. £KZ>^b#©3ISIs£> 

fcft©^DtX70-iT*2). BU£<fctfBI8&JM!B 

[0 0 5 4] Stt*, EI8 (a) fC^-fct^fC* *MMt* 
S3C. rt»i:rF©BM4««mt5S 1 ©l'^ 
h 1 lS&flff-S. Sglcoi^Xh 1 lfi^'J^-^ 

(7 0~1 0 0tTl»8SOiB!H) *«SLfc«. H 

•5) . 08 (b) ^ZoL-Xm^ntzf^KDl-^Xb 

[0 0 5 5] Z\(D'&. iftgf'J&t;, PEB (10—13 
OX:) T?*M&3U I'yXKOiSSSWSM, 
TMAH (x ^^f^Ty^iJAA-f Kn;j-*1M 

xm i zm^zt^vAzmz-rntt. ^o-kxtu 

©J£fi£,i:|SU£T$>3. 
[0 0 5 6] ^IC08 (b) (D/*?->mffi£* 128 
(c) »C^Tct5JC. *m&mW. 3 ±lc, B£©ShSEKJ: 

1 **/»La:^aa!llC»*^nfc»2«DU^M 2£ 



i(*BI¥lO-73927 
I^Tffl^2ffll/yXM20#jsH3J: 

^^Ac&iSlSTS. . 'AlZ. Sf!2©lx->*X I- 1 2 0ft 

[0 0 5 7] *Ci8 (d) K*-TJ:"3lC. 
3£f&#l3 (6 0-13 0*0 L, ^101/yXh/^ 
-> 1 1 aK^snfc^CKttWtt^SOROilMSK: 
.1:0. f 2 © y y'X M 2 Of 1 © 1/yX h A^- > 1 

•5. IlOyy'XMi'-Vl 1 a»Itl.iot:5i5 
«K**enbfcSB«)Hl 4#|g2©l/iyXM 2<P \Z 

[0 0 5 8] #tc, 08 (f) i-^-rckofc, 
(4, TMAH^(D^?l££ffllAT^2a>lyvX h 1 2© 

[0 0 5 9] £U:cDJ:5tc> C©*iftO»l82fc*»t* 
fgl©|y>?Xhl ltt. BttfC«fcoT&£fS££-fr.2>!& 
1/yXMl 1 a#KK*$tr«k3lcW«ES 

|y yX h»«E»Cfi-&-r* Z. twmx &ft\m\zmfelZ 
[0 0 6 0] iifc, C h/^->f, 

[0 0 6 1] HSS©J£!S 3 . H9tt. ClO^WcD^iS© 
fH30{SiiMHUy^ h/^-XO^^fe^rlKHj-r 
•&feJ6©^D-feX7D— laTcfe-g). El 1 R^EI 9 Sr#P^ 
L.TdO^SEcD^3co^Sffl»S6U->*X h/^->co^ 

[0 0 6 2] 5fe-r, 09 (a) fC^-TJ:^^. ¥ig#S 
«3f', ^lffll/yXK2lS:ifl)n. ^lOUi/X 
h2 1(C-7 ! U^-^ (7 0-1 0 0tTl^gK©ij!!l 

(0 9T«S1*^*BSLT^S) . ^CTffl^l© 
U-vX h 2 1 (Dttnt LT«, ^SSW^98 1 TiftB^ i^tz 




[0 0 6 3] ^tc. <&mizi£s\zx. PEB (1 0~1 3 
0*0 h©«M*fl?f6]±3-&fc«. TM 

AH(f h^/fJI/T/t-^A/W h*n^it< K)© 
*<J2. 0%«R*»iaE*fflt^«"r*. 09 (b) «, d 
^L/T^^n/c^lcDUv^XhOyN'^ — >2 1 a^yfk 

[0 0 6 4] 09 (b) <Drt*?->Bf8tik, -k\Z. 09 
(c) lc^T«t5{C, ¥«41«3tRlt)H[Tiifl 

ir». mmm.^-n'y^ x xn^> 
*-&ti»^»jWBj£sn*. lot. ^»cjei;T«* 

[0 0 6 5] 09 (e) CSRTi-JK. SHI© 

<C^»«KjiFA»Snfc*2©U5?X h 2 2 
^uTIU^20l/yXH2 2 ©W^SS XZPtWtm 
tt. IIM©^mT^;fct>©<hn^©fc©#W^Kffl 

S2 0^yXh2 20i«, 

I2©k>*xh2 2j^'j'<-m. cKoawaati. 

[0 0 6 6] fr\Z, 09 (f) K«*\fc'5K. *mfc& 
fo3*f»-Mm (6 0-1 3 0*0 LT. SBW^-^Sfr 

Sg2©ly^Xh2 2©igl©l/v s XbA^->2 lat 

©#fflffi»-c*«K**«i:3tt*. uncto. fill 
5. 

[0 0 6 7] #«C. 09 (g) tC^rf J^tC, 
tt. TMAHf ©Si*^ffl^TS2 ©l/yX h 2 2 CD 

9. ;ua°^— >©*— ;n*gg3;fc«:, 7-f>/^— 

[0 0 6 8] W±©J:p^. £©HS£©fl^3t;:=fcn 
Ig^ttf. ilOI/yXK/t^->2 1 a±K 



4*0B^FlO-73927 
[0 0 6 9] £©J:3K:UT»JfcLfc!BttBKHiU 

vxhA*->£. #a©iNiMt««±K»fi!tL, cn 

[0 0 7 0] 

[mis^j] -a\z. Bim<D&nm<w&mn~-3\zmmisrz 
nmm\z^T®.wtz>. —^omNsmifi* — oet±© 
mn<o&m\zm&-?2>®&w&2><DT?. ^.^xmmr 
s. stir, si©u5?xhtmt:wr*iafi«i~5* 

mmmi. n§i©u^x h^lt. y^yy^mmt-r 

i h£ffl<^. 1/yX hA^->£J£|£Lfco 

jWBau^xh*. s i ^A-i^T. \Bi&m 

JfSLtztik, 8 5 , C/7 0#T-yU^-^€rff^. 1/yX 
h4>®«Si^$tTS 1 0Uy*X 1 . 0 

tfmTMLft. wz. m^mti^x. i&m^&& 
mxmm&m\<\ u%^^t.\^x, muz^-r^ou 

VX^e^T. fiSl©lyvXh£®ftLfc. ^tc, 1 
2 0*C/7 0fj>TPEB5aS^fT^. tt^T, TMfcfr U 

mm®. 0BK^bxK«h«, nmd3) sfflir»TS«* 

fr^. 01 0K:*-fck5ft#H8lM XSt'?!/^ hA 

[0 0 7 1] nmffl2. fgl©US?XH<hLT. 
v?®m£-f7h*; >y'7yF*^MSn. 
LT2 >5ffl^fc i Il/yX h^ffi^, VV 

7>hrt? — >&Bl$.LtZo ST. iWfEUiyX h£r. Si 
•>xA-±fcj(rF. lsrtEa^K«fcOIWiI»0. 8(imi: 
*SJ:3tCfiBRLfc. fr\Z. 8 5*C/7 OtfrT^'J^- 
Ui?7.b<P<Dmt&&ftM21£Tzo m*T, i 
IMi/MS*«3tt«a*fflW 01{;*rJ:5^vxi7* 
ffl^T. m%$:'Ur>tz.. fr\Z, 12 0 , C/7 0#TPE 

at. NMD 3 ) §ffl«r»TlBttk*fT^V 01OIC^rJ;5 

[0 0 7 2] 11^3. ^lCOly^XhtLT. 

IBU-v'Xh^. S i 9xA-±CfT. ®<EaflTK:«t0 
KJPttl. 0 «mi:^-5J:^{CfifiKLfc. ^(C. 100 
*C/9 O^Tyj^-^S-fT^, Uy'X htpCD^<«$:^ 
iS^-arfCo «v»T. xrj^SSX^-y/N'-^ffl^T, 0 




1 1 0*C/6 Og>T-PEB$&3I£fT<^ «fcHT. 7)Vt> 

ommm oasuB<ttt«. nmd3) zm^~cm&*n 
\f\ mi oic^-ri^^i/vx hrtf-y*mtzo 
coo73] gitm a. wh<d vvt. h t lt. 

/\-±fc«T. me^fd^OIKiS^O. 8/tmtft4 
<£?IC/&lgiLfc. 9 0*C/9 O^T^'J^-i^ 

tf«r>, UyXhtC^SI^tt. flkfr>T. KrF 

VXi'SfflUT. BJtSfr-sfc. 10 0t/9 0 

fi>TPEBjaa*fT^. tt^T. 7)i*vmmwi oka 

JCfttfcK. NMD— W) £Jflt>T3Mke?rfr>. Hilt 

[0 0 7 4] HBS0>J5. SlOUyXhtbt, t-B 
ocWJ k Kn*^^u>tW8flfe»*»6«|j«*ti 
S»tfl3ia6a«fi!)flJ*iWia!l/5?X h (MELKER. 
J. Vac. Sci. Techno i. , Bii (6) 

2 7 7 3, 1 9 9 3) JfflU, h/^ — >$:Bf& 
bfc. S-T, m&U&Xb** S i ">i/\-±l:iT, 
EHEa*»C«fc0BUP«90. 5 2Mmtft*«t5l:daiL. 
fc. 3fcfc» 1 2 Ot/1 8 OWZ^—Z&ft^ 

#*«FJfc*t£UT\ BB?0*IttilXX"W -0— ES P - 
1 0 0*ra«{CLTlHlte^Lfc». 8 0t/12 0# 
T^— ^frofc. #»C, EBlIgl^fflV^T. 1 
7. 4MC/cm z T}ffi®£fT&o£:. 8 0t/ 

1 2 Ofj'TPEB^ffot©^. tt*&flH>TaMM»lk 
K6im. i^TTMAH7MUIM GfcSOtSfbtt 
SaNMD-W) 2rffll»TUvX XD^Ife^fT-p 
fc. -?-<D^, Ell 2IC^t"J:5^> i&0. 2Atm<75E 

[0075] &\z. m2(Du^7,hmMzmr^mmm 

6-1 3fc"PHTKfJ-r*. 

n€rffl^, «*<b*a«<o#'J k*x;i/T-fe^-JH»flgx 
XU-y^KW3i3«tO:KWlC0 2 Ow t : -^ft 

0 0 g(Cij56* : 4 0 0 g^iJD*., ^ST6B$F B *US 

#u k^7-t^-;ufitfBgKW3, kwi© 
5 w t Jtfcmm&'tn^nmrzo 
[0 0 7 6] mmm7. w,2<D\svxhttmt\sT. m 

MWQOtfV k*x;U7-t^-;U«8g»c:f^AT, #'J k'n 

ItiSttSl. x^i7P7.WS 5 0 0) . X^l^-M*^ 
K>KM^ft (ARCOchemicaim S 
MAI 0 0 0. 1 4 4 OH) £fflt^T> #lS60iJ 6 <h 
!CLT, ^n^*ncO 5 w t fc= 
[0 0 7 7] Hffi#J8. ^2©l/vX h^tLT, 1 

(H#-9--r±5 Ktt§3. ^^)U3 7 0) : lOOgt 
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M*: 7 8 0g, I PA : 4 0 gZ&MfZT 6f%mm& 
rft&L. *<]1 0wt%co^^n-;i/^5 5>7K^5rf# 
it. 

[0 0 7 8] SU£0<|9. g^Ol^X Ktt^tLT. 1 
L^X77X35ffl^t. (N-* h*->*^;U) * h 
^X^I^R* : lOOg, (N-* b^is^T-M 
tKP+yIfl'>^: lOOg, h^i"*?- 

jimm : i o o g^tc. ^n^-'tu use* : 8 6 o g, i 

PA : 4 0 gSSfiKT 6 U ^*i^-*n, 

^10wt %OX5 L U>^7K^^tfc. 
[0 0 7 9] Hig^Jl 0. ^2«l/yXMtfii:LT, 

mmm 6 -ct#t# u k'x;u7-fe>-;Kz>Kw 3 *®m ■. 
1 6 0 g<t, m&ms-vmtz* h+->^fD-;M7i 

: 2 0 g. iS5t* : 2 0 g££ire6P3fHiW*iB 

[0 0 8 0] 1. £2CDU5>X h*f»£LT, 

W&l 6 U kXJl/T-fe^— ;U©KW 3 : 

1 6 0 gc, 9 (N-y. h *->;**J!') * 

h*ylf U>ff*M : 20g, (N-* b + v';* 
^JW tHP+yXfl/>Si:2 0g, N-^h + y 

y^umssi : 2 0 g4>tc -en-^-'n, m& : 2 0g^i 

iH?6l$nWt#fi'&U *^tt»fli<t*^14^*Siffl©*l 

[0 0 8 1] Hig^J 12. fg 2 <0 U-^X h«^i IT. 
**fi«61?»fc#U k*x;i/7-tr^— ;POKW3 7K^ : 
1 6 0 gt, SmS«9TSft^ h + ->X5"^>m^7K^ 
(KClOg, 2 0g. 3 0gtM*: 2 0g^nt'n 
&&ffi"FT6li*IBHB^Lfc. -t<BiB*, #Uk*x;l/7-tr 

>^CDj@S^, *51 1 w t 2 0wt%, 2 7wt 

[0 0 8 2] ^M^Jl 3. ^201/y'XhtLT. *M 

«SJ 6 TffJt 5 w t "J ifx;P7'-t^-;H»]fi*»« 
O 1 0 0 gC. 36iS«7T»fc*»tt»IB»tt05*, 
tHU ex;|/7 , ;U3-;H»IB®5w t %7K^?K€r0 g. 3 
5. 3g, 7 2. 2g^U ^STT. 6B#ffl®# 
ig^LT. k'XJUT-fe^-JH^fl&i^'J \±-)V7)V 

[0 0 8 3] {Wl/yX h/1^->^<D3lig^J 

14-2 2 fDliTBttWr*. 

H5£0ij 1 4 . mmm 3 1 o u^x bn?— 

»JSR$tlfcS i ^xA-±(C. ilSE^Jl 2Tt#fcm2W 

/I O^Tyj^-^^ff^. I2©l/yX hISM 
Lfc. 1 2 CC/9 0^T5^^>>^-77 (M 

B) Srff^. *«K**Jtff*-&/t. i^TKSrffl^ 
TiBtfi*fT^, *SB«JB€:S«flJ(iU, K9 0t/9 
0#T#X h^— ^«rff 5 ItCtO, Sl©UyXh 
A°^— >±(^2©U->'X hSS^iS^figL, HU3K 
^fct^H. i2©kyX h/t^->S:^)5gLt. HI 1 




(11) 



[0084] i 5 . ffygflij 2 x-mtzm \V>VVX 

h n&S i^x/N-itr. SlSSt*)j6T 
#fcKW 1 <0»Ig*»«*»2 htWtLTM 
TU Xbf>a-hLfc^. 8 5*C/7 0|S>T^'J^— 

7t&g£ffl^T, V x./\-{z±mmt*ftr>tz. $5. 
fc, 15 0'C/9 0&T5+y>^-i' (MB) Srfif 

m\ immmzmmmmL. m^xi i or/9 os> 

m2(DI/> ? 7. b/^ — JMlSrffl'JftJifiJfi: IT. 

tfrW^lCDO. 4Mm©l/yXh*-W^->it'fX 
**, ^ffi«3tt*frofc»^»cH:, #90. 14tfm, £K 
B3t*fffc&V»«^-Ktt. *<J0. 1 1 limlfig/hLTlri 

[0 0 8 5] HiS««J 1 6 . HJg^J 2 TlffcSI lffll/y'X 

h/^->*tMsnits i ^iA-ii:, nrnwi i 

mm.^2(DVV7, htbTIUfc. ^2ffll/yXKM 
ttfciTFU Xtf>a-hLfc«. 8 5t/7 0g>ty 
U^-y-Srff^, I2©WyXM«Lfe. 
10 5*C/9 0#. 11 5*0/9 0g\ 1 2 513/9 0 
t©=»fftT5*y>^-:? (MB) £fT^. 

^^JSr^fWb, «^T9 00/ 9 O0>T^7; 
-^SrfT^tKckD. 01 6{C^T=t5fC Sl©l/ 
yXh/^->±l:!2©Uy7 K3lB«B£»J«Lfc. 
HI 1 6tC*f S20Uy^ h/t^— ><DtJn— 5-f 

*«RlTi:LT. ^ (MB) ©iSS^X. 

t, ymmBtfm.nvvx hrtf-y-v-i x*m%.v 

fzo Z<D&g:&mi 7 (DT—JMZTfiT. fH 
ffiffl 2 T'f&j£ L • fc 0 . 4 y miM TT©*-^^ — >© 
rtg, iSitf, 7-Y>A^->i:I[ll^JSL/t^->(C*5 



&HW0-73927 
MBSS^<&-5-t<>:t>{;:it;*;LT^& < , £ 

[0 0 8 6] lHM0iJ17. HJ6^3T^c^l©U->*7. 
h/^->^fifc£nfcS iviA-it:, 2«fi«l6T 

«Xfl/>Ri©Ig^S^5Mt$^2 ©1/ 

tfy3-hbm 8 5*0/7 O^T^'J^-y^T 

^2CDU> J XhK5^L/io ^IC. 6 50/7 0 
U>+ 1 0 0*0/9 0#TS*-»^-^ (MB) £fT 

W #AR«JI«9IMflNlb, ^T9 0*0/9 0S>T# 
x h^-^fTOd-hlcJcD. Ell 3\Z*k Vfz h<D tm 

mvzYvwi Lfc. [2! 1 3 iC^TJg 2 <D Uy7, h/t^->© 
*-;PS^Jg*3T<i:LT> 

mmzT-Mf&Xstzmo. a umv^ x<z>*—)w^—> 

Oftmt. mi 8fc*-TJ:5lc»/h*nT4sO. ^©ss 
£ C t IC J; 0 . -tO»/ha«rft(«-r * CijPId 

[0 0 8 7] mmm 1 8 . ^ss^j 3 -rtt^ 1 ®iy 

(N-^ h^->^?;U) tHD + ylfl/^, n- 
^ h^->^^;i/«^O^t§?g^2<7)PvX hi:LT 
ffllifc. I2 0l/y7hW5»TU Xt!>a-hL 
fe^, 8 5t/7 0f$T7"^-!?$fTK ^2©U>? 
XMSMlfc. ^(C, 6 5"C/7 0#+ 1 0 CC/ 
9 0^T5^->>y'^-i7 (MB) SiHSSJtS* 

^SiJSIL. «^T9 0*0/9 0#T^Xh^-i7^ff P 
^t»CJ;0. 01 3iZ^Lfzh<Dt:mmiZ. %Zl<D\siS 
X h/1^->±lcm2©l^v ! X hSH8ttS*»J«L&. 0 
1 3tc^T^2coi^>'y; h/x^->o*-;wg*sis» 

^hnf-yv-iX^wfevtz. zwm&zmi wr 
-iMZTnT. ^(Df&m, $mmzxBtfLi<fzmo . 4 

//nrtf-f X©*— >OF«gS«» 0 1 9 IZt*-? J: 



# 

<r»ic<fc9 &n*. zoziifrz, m&-rz>*m 
[0088] -mmm 1 9 . mmrn 4 -cmtz'% 1 © wt. 

h+->ifi/ >mmm&*mmzt% 2 ©u^x htLx 

8 50/7 O^T'X'J^-y-^Tl^ ^2 0l/y 
XhlSMLt, ^{r. ffil£<DUm\ZT9 0S>©3=*- 
-»y^-y- (MB) £fTl\ ^JStf^Tofc. # 

if^vT9 0*C/9 OgrC^X h^-^^fTP^tfri 

T^2©UyX bA'*->©*-;US£»Si§m<hl> 

^B12 OO^-^JUtc^-To ^©i^*. 3HM0y4T^f£ 
LtzfaO. 3 um©l^X hA;*— >lMXfc£. 1212 0 

[0 0 8 9] ^JS^J 2 0 . HJg^J 5 T#fcJB iroi/yT. 

h + vX^k>^iit*I£-;*i&?££m 2 © US?X h t LX 

8 51C/ 7 0#Tyj^- **frV», 9i2<DUi> 
Xhm*Bf&\;tZo %HZ, 10 5. 1 1 5*0/9 0#1r 
S + S^i^-* (MB) *fT^.'SR«RJ6:*ffofc. 

L, «HT9 OTC/9 O^T^X h "C— i' *ff 5 C tic 

.to, mi 3t«rj:3t. mi<DWJxb/^~>± 
\zm<D\s : *xh&mm*Mi&\siz. hi3c*hb2 

XsVXhrt* X£ffifJ5£L&. £©118**812 1 
©^-XJHC:*-f. ^©^*, HS60U5T«*dcUfci® 
0. 2 ym-y-'f XroUv 5 ^ h/t^— >©-tMX«> 132 

i{c^r=t5tcies/h$nT*3 0, ^©ss/hffi«. 7nm& 
**»©av»£, MBias©itm;:j:D^§gs!>£>n-5. 

£©£<»:#>£>, t -Bo c{fc#U k KD^r->7;^l/>i: 
SE^?PJ^e.fi5^$nS{t^ii't@^©E B UyXh^ffl 
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[0 0 9 0] USSCaj 2 1 . 2 Tlffcfg 1 © U^X 

sa^->±(z. a^wntt^^ffawLfc ®^© 

BS»S«, 5 0 uC/cm 2 &mMLtz. friz, 9ffi,W 

i i -cmfztfv e-;P7-t^-;w»iB**«t**tt« 

WJWT**.* H*S'X^U>RSlHB£**««rlB2©U' 

U Xhf>a— h^ffl^ i@c^T, 8 5*C/7 OS'T'y' 

IC. 1 2 0t/9 0^T5*y>^- £ (MB) £f? 

#fettJe«9!ftfffiEU «< 1 1 0*C/7 0»T# 
Xh^-?^ff5Ctl;<fcD. HI 3 \Z7jkLfz h<Dt |BJ 

mz, w,\<Du~j7,hn9—y±.\zm^mi\z^2(DWj 
x\-$imm$:Bi$.i.tzo mi 3ic^-r^2©uvx ka 

t*H8»ffl»ttt>^T. 3R*JB»J5K«©1'5>* 

- >+K XS r-fflJS Lfc. - »ISS£i 2 2 ©7— x;i4t 

^-f. ^©^*, *Jfi«2T?»J5KUfc»0. 4xim©l^ 

Tfi. 0 2 2lC^TJ:5$il/h$tlT*3 0, S^WfcmT 

->-x h/^->*Mi&m. mw.mznTm&msiTzz. 
ir^». sKtt^u^x hA^->©-y--rx$iJWpj^ 

[0 0 9 1] *SE^i2 2. ^J£^J2T»fcMl©l'vX 

L. H2 3tr^-rJ:3^1©l/^Xh/1^->$r^ 
Lfc ^IC, *JS^J1 2Tffcl2ffll/y^ h^»^, 
jSTL, XK>a-Mfc», 8 5*C/7 O^TXU-^ 
-^^ff ofc^:. 1 0 5*0/9 0^T5^->>y^.-^ 
£ff^. #3R*H*«*t:K«KI«U «V»T9 0*C/ 
9 0#lf^7. h^-^^rfTCi^iiJCckO. ^lWUiyX 

U x-y^>^©/'?iS'->^^!i^Lfc. ^fe. It 
^©0 2 4 (a) itt$55bT, *^BJSriSfflbfc^ 

hi 2 4 (b) , (c) \z.7KT*5\z#mmim 
*ztiz>tm®fiz, mBttmm<kistiitm<m/**--> 
tm e.nrc. ^fc, fflffi{t©^s^^3u©^fi{cj; 

[0 0 9 2] 

[%bj©^] u±. mffl\zmw^tz£z>iz. xrbjhz 




(13) 



'&&J:K>m'^-?Z>Zttf-T:g%o £tc. Z<D£?lzLT 
ffi.fflftM2tLtzX'<-X$>2>MZ*-)\'&m-? 

mi] z.<D5zw<Dmm<D&mi<D\/i;xbrt?-> 

[02] z<D&w<Dmm<DMmi & \s xb 
Bi&xm&m.w-fztzttxDx.m? n-m. 

[0 3] Z<D5£W<Dmm<DtemiCDUiS7. bn$>-> 
Mf$.j3tik$:mW-tZ>tzSb<DXm7n-m. 

[Hi4] zLVjmfiwgmvTtmx <du-^x \r^-> 
BtfLJj&zmwTzrztbviT.myn-mo 

mi&jsm&mwr&fztbnxmyn-m. 

[0 6] z\<D5me>W&e>&1&i ©l/y'X bn$>—> 
Mi&jj&zmwT&rztbojimy a-a. 

[0 7] Z<DftW<DmM<DMmi<DU>>7>h/^ — > 

B&jj&$:MW-tz>fztb<Dj:n7n-m<, 

[0 8] ^©^<DHS£©}g«2cDi/^x vn^-y 
Ktf&5m*mm-tz>tztb<DTM7 p-a 

[0 9] cco^Bjronsgw^sou-^x b/V?-> 
wm,jjmzmwT2>rzs?><Dj:m7n-m. 

[010] C©^Hj©^Sg^Jl. 2Rtf 3Ki3tt5fg 

i cdu-jx bn^—>o 

[011] ZC0^(DmmM4\zmf^l<DU^7, 
[012] d©^BJcD||Jg^J5t*^^)^l©U^X 
[013] Z<DftW<Dmmmi 4C*3^I2©l/y 
[01 0] 

(e) (b) Co) 
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[014] C©^HJ(7)^SS0iJ 1 4 Kfctt&TKiSffiSNIi 
-T0. 

[015] Z.<D&W<Dnffi&\ 1 5 KiSttS^tOWgS 

[016] C«^HJ<^S|ig^Ji 6IC*3^^m2CDUv 
X hA*^-> 

[017] dCD%BJ©il5S0iJl 6(C*5W^>5+v>f 
*t"0<, 

[018] ^©%BJ©HJg0tj l 7 K:fctf&**§14*.m 
"T0. 

[019] zv>m\<v$mm 1 8 
0. 

[0 2 0 ] £®fgBJ3®HJ£#J 1 9 

[021] ^©^Bfl©Hi£^J 2 o f;::fett&*^tt*m 

0o 

[022] z.<D%nj}<DmmM 2 1 \z&v2>nTmm%i 
ommtmmmMis.moi'isx h/^-y^x^t 

0o 

[02 3] Z<Df£W<DnM&\2 2lZ&V2>Wi2<DUi; 

[024] n nmmtmm 2 2 iz&i-t&Tt&mm 

1, 11, 21 ^lCDUv'XK la, 2a, 3a 
^lCOUv'Xh/t^ — X 2, 12, 22 fg2<£> 
1/yXh, 2a, 12a, 22a ^2ffll/yXh/1 

3 (¥*#»**) . 4, 1 

4, 2 4 5g|§Bo 
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